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Introduction 

Growing focus on: 

Safety 

Fuel cost 

Maintenance cost 

Higher demand for: 

Closed Bus Operation in DP 

Advanced Power Systems 

 

Background 

Operators and Charters 

• Increased focus on: 

•Maintenance Cost 

•Fuel efficiency 

•Safety 

Classification 
Societies 

•Response 

•New Rules/Guidelines 

Equipment 
Suppliers 

•New Technologies & Solutions 

•Advanced Power System 

•Energy Storage Solutions 



 

© ABB Group 

November 18, 2014 | Slide 3 

Introduction 

1. Closed Bus Tie Operation in Practice 

2. Introducing Energy Storage 

3. Tying it all Together  

   …in a Case Study 
 

Agenda 



Closed Bus Operation Solutions in Practice 
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Closed Bus Operation in Practice 

» Enhanced and Robust Power Plant Design 

» Resistance to Hidden Failures 

» Enhanced Generator Protection System 

» Autonomous Sub-systems 

» Blackout Prevention 

» Fast Blackout Recovery 

» Transformer Pre-magnetisation 

» Fault Ride Through Capability 

 

 

Requirements 
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Closed Bus Operation in Practice 

Eve

nt 

Time [s] Event Description DGMS Action 

1 0.2 Voltage outside of correlation 

limits 

Detects fault and sends alarm if fault 

is still active after 1.5seconds 

2 1.8 DGMS Alarm Sends alarm and delays tripping 0.5s 

to allow PMS to prepare for loss of 

generator 

3 2.3 Trip Sequence G1 is de-excited and breaker set to 

trip after 0.7s  

4 3.0 Trip G1 is segregated from switchboard 

G2 survived – no blackout 

Enhanced Generator Protection System - DGMS 
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Closed Bus Operation in Practice 
Blackout Prevention – Event Based Fast Load Reduction 
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Closed Bus Operation in Practice 
Blackout Prevention – Event Based Fast Load Reduction 
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Closed Bus Operation in Practice 
Fast Blackout Recovery – Fast Charging with Pre-Magnetization 
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Closed Bus Operation in Practice 
Fast Blackout Recovery – Fast Charging with Pre-Magnetization 



Introducing Energy Storage Systems 
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Introducing Energy Storage Systems 

Batteries 

 Energy intensive 

Applications 

 Moving into Power 

applications 

 

 

Super/Ultra Capacitors 

 Energy Intensive 

Applications 

 

 

 

 

Flywheel 

 Power intensive 

applications 

 

Energy Storage Technologies 
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Introducing Energy Storage Systems 
Potential Functions 

Spinning Reserve 

• Backup for running gensets 

• Fewer engines needed online 

• Improved fuel efficiency 

• Reduced engine running hours 

Strategic Loading 

• Charging and discharging ES media in such 
a way that it optmizes the operating point of 
the gensets. 

• Power is produced at peak efficiency 

Peak Shaving 

• Level the power seen by engines 

• Offset the need to start new engine 

• Improved fuel efficiency 

• Reduced engine running hours  

Enhanced Dynamic Support 

• Instant power in support of running gensets 

• Enable use of «slower» engines; 

•  LNG/DualFuel engines 

•  Fuel Cells 

Zero Emission Operation 

• Zero emissions in harbour   

• Quiet engine room 

Enhanced Ridethrough 

• ES storage solutions can give UPS like 
functionality for all or portions of power 
system 

• New ways of achieving high ERN numbers 

• Higher power system availability 
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Introducing Energy Storage Systems 
Integrating Energy Storage into a Power System 
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Introducing Energy Storage Systems 
Integrating Energy Storage into a Power System 
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Introducing Energy Storage Systems 
Laboratory Results 
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Introducing Energy Storage Systems 
Laboratory Results – Only Generator 
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Introducing Energy Storage Systems 
Laboratory Results – Generator & Energy Storage 
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Introducing Energy Storage Systems 
Laboratory Results – Only Energy Storage 

0 CO2
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Tying it All Together 
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Tying it All Together 
Case Study – System Description 
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Tying it All Together 

System Configurations 

1. Open Bus Tie 

2. Closed Bus Tie 

3. Closed Bus Tie with Energy 

Storage 

Case Study – System Description 
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Tying it All Together 

Hoisting Operation 

 Hoisting 500 short tonns 

 Speed: 3.8ft/sec 

 Base load: 8MW 

 

 

 

Lowering Operation 

 Lowering 500 short tonns 

 Speed: 3.8ft/sec 

 Base load: 8MW 

 

 

 

Drilling w/ Active Heave 

 4 levels: Very High 
/High/Low/Very Low 

 AH power scaled to: 
87,5/62,5/37,5/12,5% 

 Base Load: 13/10/8/5MW 

 

Case Study – Operational Modes 
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Tying it All Together 
Case Study – Operational Modes with Energy Storage 
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Tying it All Together 
Case Study – Operational Modes with Energy Storage 
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Tying it All Together 
Case Study – Fuel Consumption Results 
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Tying it All Together 
Case Study – Maintenance Results 
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Closing Remarks 
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Closing Remarks 

Energy 
Storage 

Advanced 
Power 

Systems 

Improved 
System 

• Operational Costs 

• Dynamic 
Performance 

• Safety & 
Availability 
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